Effect of the calcium sensing receptor on rat bone marrow-derived mesenchymal stem cell proliferation through the ERK1/2 pathway.
Migration and proliferation of bone marrowderived mesenchymal stem cells (BMSCs) is critical to treatment of ischemic injury. The calcium sensing receptor (CaSR) has an important role in maintaining systemic calcium homeostasis, which is related to cell proliferation, apoptosis and paracrine signaling. We hypothesize that CaSR may enhance BMSC proliferation. Rat BMSCs were incubated with various calcium concentrations for 48 h in vitro to activate CaSR. To investigate potential mechanisms responsible for growth enhancement by calcium, the rat BMSC cell cycle progression was analyzed by fluorescence-activated cell sorting (FACS), and induction of apoptosis confirmed by cytofluorimetric analysis using propidium iodide and Annexin V-FITC double staining. Since the mitogen-activated protein kinase (MAPK) signaling pathway was one of the most significantly affected by CaSR, MAPK activation was measured by western blotting. Calcium exposure significantly enhanced rat BMSCs proliferation, as well as the proportion of the population in S phase, in a dose-dependent manner, effects which were abolished by NPS2390 (a CaSR antagonist) and U0126 (a MEK1/2 inhibitor). These results demonstrate that CaSR is involved in rat BMSC proliferation, as seen by an increased proliferation index, decreased apoptosis, and ERK1/2 activation, and provide important insight into the cellular and molecular mechanisms by which CaSR affects cell proliferation. A CaSR agonist may prove useful to enhance BMSC survival during transplantation.